A case of Ewing sarcoma in a 16-year-old girl with 47,XXXc karyotype is reported.
We detected the 47,XXXc karyotype in a 16-year-old girl who was diagnosed and treated for Ewing sarcoma and who was eventually submitted for cytogenetic examination because she was included in an investigation protocol that is underway in the laboratory. To our knowledge, this is the first case report of an association of triple-X karyotype with a Ewing sarcoma.
CASE REPORT
A 16-year-old girl was admitted to the Clínica Universitaria, Pamplona, in February 1998. The clinical symptoms began in September 1997 with leg pain, and MR imaging and CAT scan analysis revealed a tumor mass in the right thigh and bilateral lung metastases. She was diagnosed in November 1997 of an extraskeletal Ewing tumor with lung metastases. Preoperative chemotherapy consisted of alternate courses of cyclophosphamide (500 mg/m 2 ), adriamycin (25 mg/m 2 ), and methotrexate (12 mg/m 2 ) X 3 days and vincristine (1.5 mg/m 2 ) X 2 days or cyclophosphamide (500 mg/m 2 ), actinomycin D (0.5 mg/m 2 ), and bleomycin (12 mg/m 2 ) X 3 days and vincristine (1.5 mg/m 2 ) X 2 days. A limb salvage procedure with tumor resection and intraoperative radiation therapy was performed in May 1998. After tumor resection, she received six additional chemotherapy courses (same as above), and resection of the lung metastasis was performed. She is currently at the end of therapy.
The patient was born after a full-term pregnancy to a healthy mother and father with no consanguinity. She has one younger brother (12 years old) who is phenotypically normal. The patient had a normal childhood development. She had regular menstruations since the age of 10 years until the second course of chemotherapy.
She had a height of 157 cm and a weight 50 kg, and physical examination revealed normal secondary sex characteristics, and axillary and pubic hair.
CYTOGENETIC FINDINGS
A peripheral blood sample was obtained on 3 March 1998 and cultured for 72 hours in the presence of phytohemag-glutinin. Conventional chromosome analysis with G banding revealed 47,XXXc in all the 50 metaphases examined as the single chromosomal aberration observed (Fig. 1 ).
MOLECULAR FINDINGS
After total RNA extraction, nested reverse transcriptase-polymerase chain reaction (RT-PCR) with the appropriate primers for EWS and FLI1/ERG genes was performed [3] . After RT-PCR, DNA fragments were blotted onto nylon membranes (Hybond+, Amersham-Pharmacia Biotech, Buckinhamshire, UK), and Southern analysis was performed with the appropriate chemoluminescent internal probes [4] .
The molecular analysis was performed on both the primary tumor and the lung metastasis, showing, in both cases, the presence of EWS-FLI1 type 1 transcripts (EWS exon 7 joined in frame with exon 6 of FLI1; Fig. 2 ).
DISCUSSION
Females with the 47,XXXc karyotype, first reported in 1959 [5] , present a tendency to be tall and thin, and many of them appear to be completely normal. The estimated frequency of this syndrome in the general population is roughly 1 in 1000 women [6] . Females with more than three X chromosomes are extremely rare. Some triple-X women show a tendency toward mental retardation, psychosis, or both, and some educational or behavioral problems. Although some of them have menstrual difficulties, many menstruate regularly and are fertile. Moreover, the presence of an additional X chromosome may interfere in the gonadal potential, and X aneuploidy has been reported to be involved in primary ovarian failure [7] .
Studies of inheritance and expression of X-linked genes suggest that the origin of the extra X chromosome in 47,XXXc females is usually nondisjunction in meiosis I of the mother, and a maternal age effect also was noted [8] . In this case, all the other family members were phenotypically normal, and the origin of the extra X chromosome could not be ascertained.
Recent reviews of chromosomal aberrations in Ewing sarcoma report few cases of patients being carriers of X-chromosome aberrations [2] ; and, to our knowledge, this is the first case of a Ewing sarcoma in a germ-line carrier of a karyotype with a trisomy of chromosome X.
Although the association between Ewing sarcoma and X trisomy in this patient may be a random finding, a longer series of Ewing sarcoma should be screened to get more information about eventual germ-line chromosomal aberrations that do not involve important phenotypic manifestations and would therefore be underestimated. 
